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Aspergillosis  (Last updated May 7, 2013; last reviewed May 7, 2013)

Epidemiology
Invasive aspergillosis is rare in HIV-infected individuals but often overlooked antemortem. In a recent autopsy
series of HIV-infected patients from Italy, invasive aspergillosis was the second most frequently identified
invasive mycosis in fatal cases, 88% of which were diagnosed only postmortem.1 Illness most often is caused
by Aspergillus fumigatus, but Aspergillus flavus, Aspergillus niger, and Aspergillus terreus have been noted to
cause disease. Invasive aspergillosis occurs in patients with advanced HIV infection and was more common
before the advent of effective antiretroviral therapy (ART).1-3 Specific risk factors include neutropenia, use of
corticosteroids, exposure to broad-spectrum antibacterial therapy, and underlying lung disease. Patients who
have had HIV-associated aspergillosis typically have CD4 T lymphocyte (CD4) cell counts <100 cells/mm3, a
history of other AIDS-defining opportunistic infections, and are not receiving potent ART.4

Clinical Manifestations
In HIV-infected patients, invasive aspergillosis most commonly presents as a respiratory illness that can be a
necrotizing pneumonia or a tracheobronchitis.5 Symptoms of pneumonia include fever, cough, dyspnea, chest
pain, hemoptysis, and hypoxemia; chest radiograph may demonstrate a diffuse, focal, or cavitary infiltrate. A
halo of low attenuation surrounding a pulmonary nodule or a cavity on a computed tomography (CT) scan of
the lung is suggestive of pulmonary aspergillosis. Tracheobronchitis is associated with fever, cough, dyspnea,
stridor, and wheezing. Bronchoscopic examination demonstrates ulcerative or plaque-like lesions adherent to
the tracheal wall.6 Extrapulmonary forms of invasive aspergillosis include sinusitis, cutaneous disease,
osteomyelitis, and brain abscess.7

Diagnosis
The diagnosis of probable invasive pulmonary aspergillosis is based on isolation of Aspergillus spp. from
respiratory secretions or the finding of septate hyphae consistent with Aspergillus spp. in respiratory samples
in association with typical CT findings. Histological evidence of tissue invasion by septate hyphae with a
positive culture for Aspergillus spp. establishes a definitive diagnosis.8

Detection of Aspergillus cell wall galactomannan by enzyme-linked immunosorbent assay (ELISA)
performed on serum or bronchoalveolar lavage fluid has not been formally evaluated in HIV-infected
patients. It has proven useful, however, in other immunosuppressed patients, especially recipients of stem
cell transplants,9 and is listed by the European Organisation for Research and Treatment of Cancer/U.S.
Mycosis Study Group Consensus Group as one of the criteria for establishing a diagnosis of probable
invasive aspergillosis.8 Bronchoalveolar lavage galactomannan is probably more sensitive than serum
galactomannan for diagnosis. The test is highly specific.

Preventing Exposure
Aspergillus spp. are ubiquitous in the environment, and exposure is unavoidable. Avoiding particularly dusty
environments, especially areas of construction, is prudent because spore counts likely are higher in such settings.

Preventing Disease
No data exist about the prevention of primary aspergillosis in HIV-infected patients, although posaconazole has
been reported to be effective in patients with certain hematological malignancies and neutropenia.10 At this time,
antifungal therapy is not recommended for prevention of aspergillosis in HIV-infected individuals (AIII).

Treating Disease
Treatment of aspergillosis in HIV-infected patients has not been systematically examined. Voriconazole is the
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recommended treatment for invasive aspergillosis in HIV-uninfected patients (AI).11 Because of drug-drug
interactions, however, voriconazole should be used cautiously with protease inhibitors (PIs) and efavirenz
(see Table 5). Alternatively, lipid-formulation amphotericin B or amphotericin B deoxycholate can be used
(AII). Second-line agents include echinocandins (such as caspofungin, anidulafungin, or micafungin) or
posaconazole (BIII). The role of combination antifungal therapy for primary treatment of invasive
aspergillosis is being evaluated in a large, randomized trial comparing voriconazole alone with voriconazole
plus anidulafungin in recipients of stem cell transplants. The length of therapy has not been established, but
treatment should continue at least until the peripheral blood CD4 count is >200 cells/mm3 and the infection
appears to be resolved (BIII).

Special Considerations with Regard to Starting ART

HIV-infected individuals diagnosed with aspergillosis should be started on ART as soon as possible after
initiating antifungal therapy (AIII). Immune reconstitution inflammatory syndrome (IRIS) has rarely been
reported in HIV-infected patients with invasive aspergillosis12 and concern for the syndrome should not delay
initiation of ART (AIII). 

All of the triazole antifungals have the potential for complex, and possibly bidirectional, interactions with
certain antiretroviral agents and other anti-infective agents. Table 5 lists such interactions and
recommendations for dosage adjustments, where feasible.

Monitoring of Response to Therapy and Adverse Events (including IRIS) 

Data are limited with regard to monitoring of Aspergillus galactomannan levels in response to therapy. As
previously stated, IRIS rarely has been reported in HIV-infected patients with invasive aspergillosis12 and
new or recurrent signs and symptoms should prompt evaluation for relapse or recurrence of aspergillosis. 

Managing Treatment Failure

The overall prognosis for invasive aspergillosis is poor in patients with advanced immunosuppression and in
the absence of effective ART. No data are available to guide recommendations for management of treatment
failure. If voriconazole was used initially, substitution can be considered with an amphotericin B formulation
or with echinocandins in combination with voriconazole or amphotericin B (BIII).

Preventing Recurrence
No data are available on which to base a recommendation for or against chronic maintenance or suppressive
therapy in patients who have successfully completed an initial course of treatment.

Special Considerations During Pregnancy
Amphotericin B or its lipid formulations are the preferred initial regimen for the treatment of aspergillosis in
pregnant patients. Extensive clinical experience with amphotericin has not documented teratogenicity. At
delivery, infants born to women treated with amphotericin B should be evaluated for renal dysfunction and
hypokalemia. 

Voriconazole and posaconazole are teratogenic and embryotoxic in animal studies, voriconazole at doses
lower than recommended human doses; here are no adequate controlled studies in humans. These drugs
should generally be avoided in pregnancy, especially in the first trimester (AIII). The echinocandins are
associated with bony and visceral abnormalities in animal studies, but no human experience is documented.
These agents should be avoided in the first trimester of pregnancy; use in later pregnancy should be based on
consideration of benefit versus potential risk.
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Recommendations for Treating Invasive Aspergillosis

Treating Invasive Aspergillosis

Preferred Therapy:
• Voriconazolea 6 mg/kg IV q12h for 1 day, then 4 mg/kg IV q12h , followed by voriconazole PO 200 mg q12h after clinical
improvement (AI)

Alternative Therapy:
• Lipid formulation amphotericin B 5 mg/kg/day IV (AII), or
• Amphotericin B deoxycholate 1 mg/kg/day IV (AII), or
• Caspofungin 70 mg IV once, then 50 mg IV daily (BIII), or
• Micafungin 100–150 mg IV daily (BIII), or
• Anidulafungin 200 mg IV once, then 100 mg IV daily (BIII), or
• Posaconazole 200 mg QID PO, then 400 mg BID PO after condition improved (BIII)

Duration (BIII):
• Until CD4 count >200 cells/mm3 and infection appears to be resolved.

a Potential for significant pharmacokinetic interactions between protease inhibitors or non-nucleoside reverse transciptase inhibitors
with voriconazole (see Table 5); this agent should be used cautiously in these situations. Therapeutic drug monitoring and dosage
adjustment, if necessary, should be performed when using voriconazole.

Key to Acronyms: BID = twice daily; IV = intravenous; PO = orally; Q(n)h = every “n” hours; QID = four times a day
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